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Zo
ne
, N
EZ
). 
W
ith
 th
e 
m
ai
n 
ai
m
 o
ff 
m
ap
pi
ng
 fa
un
a,
 b
io
-d
iv
er
si
ty
, h
ab
ita
t t
yp
es
, 
ge
ol
og
ic
al
 te
rr
ai
n-
pa
ra
m
et
er
s a
nd
 h
um
an
 im
pa
ct
 fa
ct
or
s l
ik
e 
fis
hi
ng
 a
nd
 p
ol
lu
tio
n.
  
Th
e 
m
ap
pi
ng
 w
as
 p
er
fo
rm
ed
 u
si
ng
 v
is
ua
l s
ea
be
d 
ob
se
rv
at
io
n 
an
d 
sa
m
pl
in
g 
of
 se
di
m
en
ts
 a
nd
 o
rg
an
is
m
s u
si
ng
 a
 v
ar
ie
ty
 o
f 
sa
m
pl
in
g 
to
ol
s (
C
am
po
d 
vi
de
o -
rig
, g
ra
b,
 b
ox
 c
or
er
, m
ul
tic
or
er
, 
be
am
 tr
aw
l a
nd
 h
yp
er
be
nt
hi
c 
sl
ed
ge
). 
B
ar
en
ts
 S
ea
 
35
9 
37
7 
- 
- 
40
-4
3 
 
20
13
11
1 
22
 A
ug
 
19
 S
ep
 
O
ne
 o
f a
 se
rie
s o
f e
co
sy
st
em
 c
ru
is
es
 in
 th
e 
B
ar
en
ts
 se
a,
 w
ith
 
su
pe
r s
ta
tio
ns
 a
nd
 a
lo
ng
 th
e 
cr
ui
se
 tr
ac
k 
ob
se
rv
at
io
ns
 to
:  
M
ap
 th
e 
di
st
rib
ut
io
n 
an
d 
ab
un
da
nc
e 
of
 c
om
m
er
ci
al
 im
po
rta
nt
 
fis
h 
st
oc
ks
,   
in
ve
st
ig
at
e 
th
e 
bi
od
iv
er
si
ty
 o
f t
he
 fi
sh
 a
nd
 b
en
th
ic
 
fa
un
a,
  m
ap
 th
e 
pr
od
uc
tio
n 
of
  y
ou
ng
-o
f-
th
e-
ye
ar
 fi
sh
 o
f 
co
m
m
er
ci
al
 im
po
rta
nt
 st
oc
ks
, c
lim
at
ic
 o
bs
er
va
tio
ns
, 
ph
yt
o-
 a
nd
 z
oo
pl
an
kt
on
 in
ve
st
ig
at
io
ns
, m
ap
 th
e 
di
st
rib
ut
io
n 
of
 
be
nt
ho
s , 
es
tim
at
e 
th
e 
ab
un
da
nc
e 
of
 d
ee
p 
se
a 
pr
aw
ns
, m
ap
 se
a 
bi
rd
s a
nd
 se
a 
m
am
m
al
s a
lo
ng
 th
e 
cr
ui
se
 tr
ac
ks
, c
al
ib
ra
te
 
in
st
ru
m
en
ts
, r
un
 o
ut
w
ar
d 
co
m
m
un
ic
at
io
n 
an
d 
te
ac
hi
ng
. 
Th
e 
cr
ui
se
 w
as
 c
ar
rie
d 
ou
t a
s a
 c
om
bi
na
tio
n 
of
 a
lo
ng
 th
e 
cr
ui
se
 
tra
ck
s i
nv
es
tig
at
io
ns
 w
ith
 th
e 
us
e 
of
 a
co
us
tic
 e
qu
ip
m
en
t t
o 
es
tim
at
e 
th
e 
ab
un
da
nc
e 
of
 fi
sh
 a
nd
 z
oo
pl
an
kt
on
 a
nd
 su
pe
r 
st
at
io
ns
 to
 m
ak
e 
po
in
t o
bs
er
va
tio
ns
 o
f t
he
 e
co
sy
st
em
. 
B
ar
en
ts
 S
ea
 
37
8 
46
0 
17
7 
35
8 
43
-4
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20
13
11
2 
22
 S
ep
 
10
 O
ct
 
Se
a 
bo
tto
m
 m
ap
pi
ng
 w
ith
 v
id
eo
-fi
lm
in
g 
an
d 
sa
m
pl
in
g 
of
 
be
nt
hi
c 
fa
un
a 
an
d 
se
di
m
en
ts
 a
t s
el
ec
te
d 
st
at
io
ns
 in
 th
e 
B
ar
en
ts
 
Se
a 
(s
ou
th
-e
as
t i
n 
th
e 
N
or
th
 E
ur
op
ea
n 
Zo
ne
, N
EZ
). 
W
ith
 th
e 
m
ai
n 
ai
m
 o
ff 
m
ap
pi
ng
 b
en
th
ic
 fa
un
a,
 b
io
-d
iv
er
si
ty
, h
ab
ita
t 
ty
pe
s, 
ge
ol
og
ic
al
 te
rr
ai
n-
pa
ra
m
et
er
s a
nd
 c
he
m
ic
al
 p
ol
lu
tio
n.
  
Th
e 
m
ap
pi
ng
 w
as
 p
er
fo
rm
ed
 u
si
ng
 v
is
ua
l s
ea
be
d  
ob
se
rv
at
io
n 
an
d 
sa
m
pl
in
g 
of
 se
di
m
en
ts
 a
nd
 o
rg
an
is
m
s u
si
ng
 a
 v
ar
ie
ty
 o
f 
sa
m
pl
in
g 
to
ol
s (
C
am
po
d 
vi
de
o -
rig
, g
ra
b,
 b
ox
 c
or
er
, m
ul
tic
or
er
, 
be
am
 tr
aw
l a
nd
 h
yp
er
be
nt
hi
c 
sl
ed
ge
). 
M
ar
ea
no
. 
N
or
w
eg
ia
n 
Se
a 
46
1 
48
2 
- 
- 
44
-4
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T
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A
W
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G
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C
H
A
R
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C
O
M
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T 
 
St
ar
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St
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d 
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13
11
3 
15
 O
ct
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 N
ov
 
B
ot
to
m
 tr
aw
l s
ur
ve
y 
to
 c
ol
le
ct
 d
at
a 
an
d 
sa
m
pl
es
 fo
r t
he
 
as
se
ss
m
en
t o
f d
ee
pw
at
er
 fi
sh
er
ie
s r
es
ou
rc
es
 a
t d
ep
th
s o
f 4
00
-
15
00
 a
lo
ng
 th
e 
co
nt
in
en
ta
l s
he
lf 
br
ea
k 
be
tw
ee
n 
N
 6
8 
an
d 
N
 8
0,
 
in
cl
ud
ed
 th
e 
B
ea
r I
sl
an
d 
C
ha
nn
el
. B
ot
to
m
 tr
aw
l s
ta
tio
ns
 
pr
im
ar
ily
 fo
r b
io
m
as
s e
st
im
at
io
n 
of
 G
re
en
la
nd
 h
al
ib
ut
, r
ed
fis
h 
(S
. m
en
te
lla
) a
nd
 o
th
er
 d
ee
p-
w
at
er
 fi
sh
 sp
ec
ie
s. 
C
on
tin
ua
tio
n 
of
 a
 ti
m
e 
se
rie
s t
ha
t s
ta
rte
d 
in
 1
99
4.
 
B
ar
en
ts
Se
a,
   
N
or
w
eg
ia
n 
Se
a 
- 
- 
35
9 
47
2 
48
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13
11
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05
 N
ov
 
05
 N
ov
 
TO
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C
an
ce
lle
d 
20
13
11
5 
07
 N
ov
 
18
 N
ov
 
D
ev
el
op
in
g 
of
 M
et
ho
ds
 fo
r m
or
e 
ex
ac
t m
ea
su
re
m
en
ts
 o
f 
he
rr
in
g 
sc
ho
ol
s i
n 
fis
he
ry
 so
na
r. 
Sc
ho
ol
s m
ea
su
re
d 
fir
st
 
m
ea
su
re
d 
w
ith
 tw
o 
so
na
rs
 a
nd
 c
au
gh
t b
y 
co
op
er
at
in
g 
pu
rs
e 
se
in
er
. E
qu
ip
m
en
t t
ria
ls
.  
 
Fj
or
ds
 in
 T
ro
m
s 
co
un
ty
, N
or
th
er
n 
N
or
w
ay
, B
ar
en
ts
 S
ea
 
48
3 
49
9 
47
3 
47
8 
49
 
 
20
13
11
6 
23
 N
ov
 
28
 N
ov
 
A
). 
Tr
ai
ni
ng
 c
ru
is
e 
in
 B
IO
 2
40
. F
is
he
rie
s E
co
lo
gy
:  
A
pp
ly
in
g 
D
em
er
sa
l C
am
pe
le
n 
18
00
 tr
aw
l , 
H
ar
st
ad
-P
el
ag
ic
 
tra
w
l (
24
0 
m
) w
ith
 M
ul
tis
am
pl
er
, H
yd
ro
ac
ou
st
ic
 b
io
m
as
s 
es
tim
at
io
n.
 
B
). 
H
yd
ro
gr
ap
hi
c 
se
ct
io
n 
Fe
dj
e–
Sh
et
la
nd
. 
N
or
th
 S
ea
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47
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R
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C
R
U
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R
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A
R
E
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C
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 S
T
 
TR
A
W
L 
ST
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G
E 
O
F 
 
C
H
A
R
T
 
C
O
M
M
EN
T 
 
St
ar
t 
En
d 
 
 
St
ar
t 
En
d 
St
ar
t 
En
d 
 
 
20
13
21
4 
25
 Ja
n 
29
 Ja
n 
D
ep
lo
ym
en
t o
f i
ns
tru
m
en
ta
tio
n.
 
Sa
m
pl
e 
de
pl
oy
m
en
t l
oc
at
io
n 
w
ith
 C
TD
s a
nd
 tr
aw
l. 
N
or
w
eg
ia
n 
Se
a 
01
 
08
 
- 
- 
51
 
 
20
13
20
1 
01
 F
eb
 
14
 M
ar
 
Th
e 
cr
ui
se
 le
g 
is
 a
 p
ar
t o
f a
 jo
in
t N
or
w
eg
ia
n-
R
us
si
an
 g
ro
un
d 
fis
h 
su
rv
ey
 c
al
le
d 
th
e 
"B
ar
en
ts
 S
ea
 w
in
te
r g
ro
un
df
is
h 
su
rv
ey
",
 w
hi
ch
 
is
 c
ar
rie
d 
ou
t b
y 
th
re
e 
ve
ss
el
s (
tw
o 
N
or
w
eg
ia
n 
an
d 
on
e 
R
us
si
an
). 
D
ur
in
g 
th
is
 su
rv
ey
, d
at
a 
on
 p
hy
si
ca
l o
ce
an
og
ra
ph
y,
 z
oo
pl
an
kt
on
 
an
d 
pe
la
gi
c 
fis
h 
ar
e 
co
lle
ct
ed
 in
 a
dd
iti
on
 to
 th
e 
m
ai
n 
pu
rp
os
e 
of
 
th
e 
su
rv
ey
; t
o 
ca
rr
y 
ou
t a
 sy
st
em
at
ic
 su
rv
ey
 w
ith
 b
ot
to
m
 tr
aw
l 
an
d 
ac
ou
st
ic
s t
o 
ob
ta
in
 sw
ep
t-a
re
a 
an
d 
ac
ou
st
ic
 st
oc
k 
ab
un
da
nc
e 
in
di
ce
s f
or
 th
e 
de
m
er
sa
l s
pe
ci
es
 c
od
 a
nd
 h
ad
do
ck
. T
he
se
 in
di
ce
s 
ar
e 
us
ed
 b
y 
th
e 
A
rc
tic
 F
is
he
rie
s W
or
ki
ng
 G
ro
up
 in
 IC
ES
 to
 tu
ne
 
th
e 
st
oc
k 
as
se
ss
m
en
t m
od
el
s f
or
 th
e 
N
EA
 c
od
 a
nd
 N
EA
 h
ad
do
ck
 
st
oc
ks
. 
B
ar
en
ts
 S
ea
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1 
18
7 
51
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20
13
20
2 
15
 M
ar
 
27
 M
ar
 
Es
tim
at
e 
th
e 
sp
aw
ni
ng
 st
oc
k 
nu
m
be
r a
nd
 b
io
m
as
s o
f N
or
th
ea
st
 
A
rc
tic
 c
od
 in
 th
e 
ar
ea
 M
al
an
gs
gr
un
ne
n -
R
øs
t a
nd
 in
si
de
 th
e 
V
es
tfj
or
d,
 u
si
ng
 h
yd
ro
ac
ou
st
ic
 e
qu
ip
m
en
t a
nd
 L
SS
S.
 In
 a
dd
iti
on
, 
co
lle
ct
 te
m
pe
ra
tu
re
 d
at
a 
in
 th
e 
sa
m
e 
ar
ea
. 
N
or
w
eg
ia
n 
Se
a 
87
 
19
4 
18
8 
21
5 
52
-5
3 
  
20
13
20
3 
08
 A
pr
 
23
 A
pr
 
O
bj
ec
tiv
es
: T
o 
co
lle
ct
 d
at
a 
an
d 
sa
m
pl
es
 o
n 
pr
e-
se
le
ct
ed
 st
at
io
ns
 
as
 p
ar
t o
f t
he
 IM
R
 m
on
ito
rin
g 
pr
oj
ec
t "
C
lim
at
e 
an
d 
pl
an
kt
on
 in
 
th
e 
N
or
th
 S
ea
 a
nd
 S
k a
ge
rr
ak
",
 1
19
74
. T
o 
sa
m
pl
e 
st
an
da
rd
 
tra
ns
ec
ts
 fo
r p
hy
si
ca
l o
ce
an
og
ra
ph
ic
 p
ar
am
et
er
s (
C
TD
 c
as
ts
, 
nu
tri
en
ts
 a
nd
 c
hl
or
op
hy
ll)
 a
nd
 p
hy
to
- a
nd
 z
oo
pl
an
kt
on
 (i
nc
lu
di
ng
 
fis
h 
eg
gs
 a
nd
 la
rv
ae
) i
n 
th
e 
N
or
th
er
n 
N
or
th
 S
ea
. I
n 
ad
di
tio
n,
 to
 
un
de
rta
ke
 tw
o 
st
ud
ie
s (
no
rth
w
es
te
rn
 N
or
th
 S
ea
 a
nd
 S
ka
ge
rr
ak
) t
o 
in
ve
st
ig
at
e 
th
e 
sp
at
ia
l, 
ve
rti
ca
l a
nd
 d
ie
l d
is
tri
bu
tio
n 
of
 fi
sh
 e
gg
s 
an
d 
la
rv
ae
 a
nd
 th
ei
r p
ot
en
tia
l p
re
da
to
rs
 a
nd
 p
re
y.
 
 
N
or
th
er
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N
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 a
nd
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ge
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13
20
4 
01
 M
ay
 
09
 Ju
n 
Fi
rs
t p
ar
t o
f t
he
 c
ru
is
e 
(1
-3
1 
M
ay
) w
as
 p
ar
t o
f a
 jo
in
t 
in
te
rn
at
io
na
l c
ol
la
bo
ra
tio
n 
to
 m
on
ito
r a
co
us
tic
al
ly
 th
e 
ab
un
da
nc
e 
an
d 
di
st
rib
ut
io
n 
of
 N
or
w
eg
ia
n 
Sp
rin
g 
Sp
aw
ni
ng
 
he
rr
in
g 
an
d 
bl
ue
 w
hi
tin
g 
in
 th
e 
N
or
w
eg
ia
n 
Se
a.
 S
ec
on
d 
pa
rt 
of
 
th
e 
cr
ui
se
 (3
1 
M
ay
-8
 Ju
ne
) w
as
 a
 re
se
ar
ch
 e
ff
or
t t
o 
in
ve
st
ig
at
e 
ov
er
la
p 
be
tw
ee
n 
he
rr
in
g 
la
rv
ae
 a
nd
 m
ac
ke
re
l a
nd
 fi
nd
 o
ut
 to
 
w
hi
ch
 e
xt
en
t t
he
 la
rv
ae
 w
er
e 
im
po
rta
nt
 p
re
y 
fo
r m
ac
ke
re
l. 
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M
ap
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ng
 o
f b
en
th
ic
 fa
un
a,
 se
ab
ed
 su
rf
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e 
se
di
m
en
ts
, a
nd
 
se
di
m
en
t p
ol
lu
ta
nt
s o
n 
th
e 
co
nt
in
en
ta
l s
he
lf 
an
d 
sl
op
e 
of
f m
id
 
N
or
w
ay
. T
he
 m
ap
pi
ng
 w
as
 p
er
fo
rm
ed
 u
si
ng
 v
is
ua
l s
ea
be
d 
ob
se
rv
at
io
n 
an
d 
sa
m
pl
in
g 
of
 se
di
m
en
ts
 a
nd
 o
rg
an
is
m
s u
si
ng
 a
 
va
rie
ty
 o
f o
f s
am
pl
in
g 
to
ol
s (
gr
ab
, b
ox
 c
or
er
, m
ul
tic
or
er
, b
ea
m
 
tra
w
l a
nd
 h
yp
er
be
nt
hi
c 
sl
ed
). 
N
or
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5 
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6 
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13
20
6 
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l 
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ug
 
C
om
bi
ne
d 
he
rr
in
g 
ac
ou
st
ic
 (H
ER
A
S)
 a
nd
 IB
TS
-3
q,
 a
co
us
tic
 
in
de
x 
sa
ith
e,
 h
yd
ro
gr
ap
hi
c 
tra
ns
ec
t U
ts
ira
-S
ta
rt 
Po
in
t, 
m
on
ito
r 
po
llu
tio
n.
 
N
or
th
 S
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7 
60
0 
31
4 
42
9 
59
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St
. s
ec
tio
ns
 S
vi
nø
y 
N
W
, S
t. 
M
 a
nd
 G
im
sø
y 
N
W
. 
N
or
w
eg
ia
n 
Se
a 
60
1 
62
8 
- 
- 
60
 
 
20
13
20
8 
15
 A
ug
 
01
 O
ct
 
A
nn
ua
l e
co
sy
st
em
 su
rv
ey
 in
 th
e 
B
ar
en
ts
 S
ea
 in
 a
ut
um
n 
to
:  
M
ap
 th
e 
ac
ou
st
ic
 d
is
tri
bu
tio
n 
an
d 
do
 b
io
lo
gi
ca
l s
am
pl
in
g 
of
 
ca
pe
lin
, h
er
r in
g,
 p
ol
ar
 c
od
 a
nd
 b
lu
e 
w
hi
tin
g.
 M
ap
 th
e 
di
st
rib
ut
io
n,
 d
o 
bi
ol
og
ic
al
 sa
m
pl
in
g 
an
d 
ca
lc
ul
at
e 
es
tim
at
e 
pe
la
gi
c 
tra
w
l a
bu
nd
an
ce
s i
nd
ic
es
 o
f 0
-g
ro
up
 fi
sh
. M
ap
 th
e 
di
st
rib
ut
io
n 
an
d 
es
tim
at
e 
bo
tto
m
 tr
aw
l a
bu
nd
an
ce
s i
nd
ic
es
, 
le
ng
th
 a
nd
 m
at
ur
ity
 st
at
e 
of
 sh
rim
p.
 M
ap
 th
e 
di
st
rib
ut
io
n 
an
d 
es
tim
at
e 
ac
ou
st
ic
 a
nd
 b
ot
to
m
 tr
aw
l a
bu
nd
an
ce
s i
nd
ic
es
, l
en
gt
h,
 
w
ei
gh
t a
nd
 m
at
ur
ity
 a
t a
ge
 o
f c
od
 a
nd
 h
ad
do
ck
. M
ap
 
di
st
rib
ut
io
n 
an
d 
ab
un
da
nc
e 
of
 b
y-
ca
tc
h 
(b
en
to
s a
nd
 fi
sh
). 
M
ap
 
th
e 
ge
ne
ra
l h
yd
ro
gr
ap
hi
c 
re
gi
m
e 
by
 u
si
ng
 a
 C
TD
-s
on
de
 to
 
m
on
ito
r t
he
 te
m
pe
ra
tu
re
 a
nd
 sa
lin
ity
. S
am
pl
in
g 
of
 p
la
nk
to
n 
fo
r 
bi
om
as
s i
nd
ic
es
, a
nd
 sp
ec
ie
s i
de
nt
ifi
ca
tio
n.
 O
bs
er
va
tio
ns
 o
f s
ea
 
m
am
m
al
s a
lo
ng
 th
e 
cr
ui
se
 t r
ac
ks
. O
bs
er
va
tio
n 
of
 se
a 
bi
rd
s 
al
on
g 
th
e 
cr
ui
se
 tr
ac
ks
 (N
IN
A
). 
Su
rv
ey
 g
ea
r s
ta
nd
ar
di
za
tio
n 
(p
el
ag
ic
 tr
aw
ls
). 
Te
st
in
g 
of
 m
ul
tin
et
 a
nd
 m
oc
ne
ss
. 
B
ar
en
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ea
 
62
9 
79
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 a
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Sø
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A
nn
ua
l c
om
bi
ne
d 
ac
ou
st
ic
 a
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 b
ot
to
m
 tr
aw
l s
ur
ve
y 
al
on
g 
th
e 
N
or
w
eg
ia
n 
co
as
t n
or
th
 o
f 6
2˚
N
.  
- m
ap
 th
e 
di
st
rib
ut
io
n 
an
d 
es
tim
at
e 
ac
ou
st
ic
 a
bu
nd
an
ce
s 
in
di
ce
s, 
le
ng
th
, w
ei
gh
t a
nd
 m
at
ur
ity
 a
t a
ge
 o
f c
od
, s
ai
th
e 
an
d 
ha
dd
oc
k 
 
- m
ap
 th
e 
ge
ne
ra
l h
yd
ro
gr
ap
hi
ca
l r
eg
im
e 
by
 u
si
ng
 a
 C
TD
-
so
nd
e 
to
 m
on
ito
r t
he
 te
m
pe
ra
tu
re
 a
nd
 sa
lin
ity
 a
t o
ne
 a
t b
ot
to
m
 
tra
w
l s
ta
tio
ns
 a
nd
/o
r a
t f
ix
ed
 in
te
rv
al
s (
ab
ou
t 3
0 
N
M
)  
- g
on
ad
 sa
m
pl
in
g 
of
 sa
ith
e 
 
- s
am
pl
in
g 
of
 p
la
ic
e 
fo
r g
en
et
ic
 a
na
ly
si
s (
ag
e,
 le
ng
th
, 
w
ei
gh
t,s
ex
, m
at
ur
ity
 a
nd
 m
us
se
l t
is
su
e)
  
- s
am
pl
in
g 
of
 sa
ith
e 
fo
r C
EF
A
S 
fo
r a
na
ly
si
s o
f c
on
ta
m
in
at
io
n 
 
- s
am
pl
in
g 
of
 sa
ith
e 
an
d 
ha
lib
ut
 fo
r N
IF
ES
 fo
r a
na
ly
si
s o
f 
co
nt
am
in
at
io
n 
 
- s
am
pl
in
g 
of
 se
di
m
en
ts
 a
nd
 se
aw
at
er
 fo
r a
na
ly
si
s o
f 
co
nt
am
in
at
io
n.
 
M
ai
n 
N
or
w
eg
ia
n 
fjo
rd
s 
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d 
co
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ta
l b
an
ks
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 c
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at
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d 
pl
an
kt
on
 in
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e 
N
or
th
 S
ea
 a
nd
 S
ka
ge
rr
ak
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 a
nd
 “
Ea
rly
 li
fe
 
hi
st
or
y 
dy
na
m
ic
s o
f N
or
th
 S
ea
 fi
sh
er
ie
s”
. 
Th
e 
ob
je
ct
iv
e 
w
as
 to
 c
ol
le
ct
 d
at
a 
an
d 
sa
m
pl
es
 o
n 
pr
e-
se
le
ct
ed
 
st
at
io
ns
 o
n 
th
e 
tra
ns
ec
t: 
U
ts
ira
 W
. 
Th
e 
cr
ui
se
 p
ro
gr
am
m
e 
in
cl
ud
ed
 sa
m
pl
in
g 
fo
r p
hy
si
ca
l-
ch
em
ic
al
 o
ce
an
og
ra
ph
ic
 p
ar
am
et
er
s (
C
TD
 c
as
ts
, n
ut
rie
nt
s a
nd
 
ch
lo
rp
hy
ll)
, p
hy
to
- a
nd
 z
oo
pl
an
kt
on
 (i
nc
lu
di
ng
 fi
sh
 la
rv
ae
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N
or
th
 S
ea
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da
nc
e 
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op
la
nk
to
n 
an
d 
ph
yt
op
la
nk
to
n 
as
 w
el
l a
s m
ea
su
rin
g 
th
e 
w
at
er
 
ph
ys
ic
s a
nd
 c
ol
le
ct
in
g 
w
at
er
 sa
m
pl
es
 fo
r c
he
m
ic
al
 a
na
ly
se
s 
us
in
g 
a 
C
TD
 p
ro
be
, o
n 
tw
o 
of
 o
ur
 re
gu
la
r t
ra
ns
ec
ts
 S
vi
nø
y 
N
W
 
an
d 
st
at
io
n 
M
. N
 6
6°
 E
 0
2°
. 
N
or
w
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ia
n 
Se
a 
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5 
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2 
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Th
e 
m
ai
n 
ob
je
ct
iv
e 
of
 th
e 
m
ar
in
e 
ge
ol
og
ic
al
 c
ru
is
e 
to
 
R
an
af
jo
rd
en
–S
ør
fjo
rd
en
 is
 a
 sc
ie
nt
ifi
c 
co
nt
rib
ut
io
n 
to
 th
e 
Se
ab
ed
 IV
 p
ro
je
ct
 “
A
ss
es
si
ng
 O
ff
sh
or
e 
G
eo
ha
za
rd
s:
 si
te
 
su
rv
ey
in
g,
 sa
m
pl
in
g 
an
d 
co
m
pa
ris
on
 o
f s
ha
llo
w
, s
ub
m
ar
in
e 
 
la
nd
sl
id
es
 in
 c
oa
st
al
 a
nd
 d
ee
pw
at
er
 e
nv
iro
nm
en
ts
, N
or
th
er
n 
N
or
w
ay
” 
(C
-D
O
G
), 
w
he
re
 th
e 
m
ai
n 
ai
m
 is
 to
 d
ec
ip
he
r t
he
 
si
gn
at
ur
e 
of
 sl
id
e 
pl
an
es
 th
ro
ug
h 
a 
ge
ol
og
ic
al
, g
eo
te
ch
ni
ca
l a
nd
 
ge
op
hy
si
ca
l p
ro
gr
am
m
e.
 T
he
 c
ru
is
e 
on
 th
e 
R
/V
 Jo
ha
n 
H
jo
rt 
w
as
 to
 p
er
fo
rm
 in
 si
tu
 C
PT
u 
te
st
s o
n 
si
te
s s
tu
di
ed
 th
e 
la
st
 y
ea
rs
 
bo
th
 in
 te
rm
s o
f g
eo
lo
gi
ca
l, 
ge
ot
ec
hn
ic
al
 (l
on
g 
co
re
s a
nd
 sh
or
t 
C
PT
u)
 a
nd
 g
eo
ph
ys
ic
al
 se
tti
ng
s a
nd
 p
ro
ce
ss
es
. E
sp
ec
ia
lly
 th
e 
ar
ea
 in
 th
e 
Sø
rf
jo
rd
en
 h
as
 b
ee
n 
a 
fie
ld
 o
f m
ul
tid
is
ci
pl
in
ar
y 
sc
ie
nt
ifi
c 
ca
m
pa
ig
ns
. 
N
or
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w
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 c
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 p
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 re
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r d
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sh
. D
at
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en
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l s
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l l
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at
ur
ity
, a
ge
  
5)
 sk
at
es
 : 
in
di
vi
du
al
 le
ng
th
, w
ei
gh
t, 
se
x,
 m
at
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, m
at
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s p
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f f
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A
 re
ce
nt
 re
vi
ew
 c
on
cl
ud
ed
 th
at
 tr
op
hi
c 
tra
ns
fe
r o
f 
Ph
ae
oc
ys
tis
 (s
in
gl
e 
ce
ll 
an
d 
co
lo
ny
 fo
rm
in
g 
ph
yt
op
la
nk
to
n)
 
bl
oo
m
s t
o 
zo
op
la
nk
to
n 
ha
s b
ee
n 
si
gn
ifi
ca
nt
ly
 o
ve
re
st
im
at
ed
, 
an
d 
m
ay
 b
e 
re
gu
la
te
d 
by
 li
ttl
e 
st
ud
ie
d 
ch
em
ic
al
 si
gn
al
in
g.
 
Th
is
 h
as
 m
aj
or
 im
pl
ic
at
io
ns
 fo
r u
nd
er
st
an
di
ng
 fo
od
 w
eb
s t
ha
t 
su
pp
or
t t
he
 w
or
ld
`s
 g
re
at
 fi
sh
er
ie
s a
nd
 C
O
2 
cy
cl
in
g.
 W
hi
le
 
m
et
ho
ds
 to
 q
ua
nt
ify
 sp
ec
ie
s-
sp
ec
ifi
c 
tro
ph
ic
 in
te
ra
ct
io
ns
 
in
vo
lv
in
g 
zo
op
la
nk
to
n 
in
 si
tu
, w
as
 n
ot
 p
re
vi
ou
sl
y 
av
ai
la
bl
e,
 
su
ch
 to
ol
s h
av
e 
no
w
 b
ee
n 
de
ve
lo
pe
d 
by
 th
e 
ap
pl
ic
an
ts
 to
 
w
he
re
 th
ey
 c
an
 b
e 
ap
pl
ie
d 
in
 th
e 
fie
ld
. W
e 
us
ed
 su
ch
 to
ol
s 
du
rin
g 
th
e 
cr
ui
se
 to
 in
ve
st
ig
at
e 
th
e 
fa
te
 o
f P
ha
eo
cy
st
is
 in
 si
tu
.  
Th
e 
sp
ec
ifi
c 
ob
je
ct
iv
es
 w
er
e 
to
: -
Q
ua
nt
ify
 fe
ed
in
g 
by
 m
ic
ro
- 
an
d 
m
es
oz
oo
pl
an
kt
on
 o
n 
Ph
ae
oc
ys
tis
 sp
p.
 a
s s
in
gl
e 
ce
lls
 o
r 
co
lo
ni
es
 a
nd
 in
 d
iff
er
en
t g
ro
w
th
 p
ha
se
s, 
w
ith
 sp
ec
ia
l 
em
ph
as
is
 o
n 
ch
em
ic
al
 si
gn
al
lin
g.
  
-I
nv
es
tig
at
e 
al
te
rn
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iv
e 
pr
op
hi
c 
pa
th
w
ay
s b
y 
m
ol
ec
ul
ar
 g
ut
 
co
nt
en
t a
na
ly
si
s a
nd
 st
ab
le
 is
ot
op
e 
(C
, N
) a
na
ly
si
s (
bu
lk
, 
am
in
o 
ac
id
) o
f d
om
in
at
in
g 
m
es
oz
oo
pl
an
kt
on
 &
 se
st
on
.  
In
 o
rd
er
 to
 re
ac
h 
ou
r g
oa
ls
 w
e 
lo
ok
ed
 fo
r n
ew
 a
nd
 o
ld
 
Ph
ae
oc
ys
tis
 b
lo
om
s i
n 
th
e 
B
ar
en
ts
 S
ea
 fo
llo
w
in
g 
th
e 
Fu
gl
øy
a-
B
jø
rn
øy
a 
an
d 
w
en
t f
ur
th
er
 in
to
 A
rc
tic
 w
at
er
s b
ef
or
e 
w
e 
he
ad
ed
 so
ut
h 
to
 P
or
sa
ng
er
fjo
rd
en
 a
nd
 th
en
 sa
m
pl
ed
 in
 
U
ls
fjo
rd
en
  b
ef
or
e 
re
tu
rn
in
g 
to
 T
ro
m
sø
. 
B
ar
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N
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 Ju
ne
 
D
ep
lo
y 
st
at
io
n-
M
 s
ur
fa
ce
 a
nd
 d
ee
p 
m
oo
rin
gs
 a
t 6
6°
N
 2
°E
, 
an
d 
pe
rf
or
m
 su
po
rti
ng
 h
yr
dr
og
ap
hi
c 
m
ea
su
re
m
en
ts
. R
ec
ov
er
 
de
ep
 m
oo
rin
g 
de
pl
oy
ed
 b
y 
U
IB
 in
 se
pt
 2
01
1.
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Th
e 
ob
je
ct
iv
e 
of
 th
e 
cr
ui
se
 w
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 to
 re
co
ve
r n
in
e 
su
bs
ur
fa
ce
 
m
oo
rin
gs
 d
ep
lo
ye
d 
du
rin
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2  Charts – overview 
 
2.1  CTD stations 2013 
 
  
 
 
 
 
 
 
 
 
 
 
• CTD stations 
 Ship Stations 
Research vessels G.O. Sars          525 
Johan Hjort         892 
Håkon Mosby      1.102 
Helmer Hanssen           82 
G. M. Dannevig          410 
Hired fishing vessels Eros          260 
Libas           67 
Atlantic Star           32 
         3370 
29 
 
2.2  Trawl stations 2013 
 
 
 
 
 
 Ship Stations 
Research vessels G.O. Sars          489 
Johan Hjort         707 
Håkon Mosby         220 
Helmer Hanssen           97 
Hired fishing vessels Eros         126 
Libas           66 
Atlantic Star           94 
 
      1.799 
 
 
• Trawl stations 
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2.3  Oceanographic sections 
 
 
 
Norwegian Sea and Barents Sea  
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2.4  Fixed oceanographic stations 
 
 
North Sea, Skagerrak and Kattegat 
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4  Charts for cruises 2013 
 
4.1 G.O. Sars 
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4.2   Johan  Hjort 
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4.3 Håkon Mosby 
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4.4   Helmer Hanssen  
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4.5   G.M. Dannevig 
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Standard section Torungen–Hirtshals 2013 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
Month Cruise no CTD st. no Comment 
    
    
January 2013301 12 - 17  
February 2013302 18 - 29  
March 2013303 53 - 64  
April 2013305 66 - 77  
May 2013305 158 - 169  
June 2013306 171 - 182  
July 2013307 205 - 216  
August 2013308 240 - 251  
September 2013310 278 - 289  
October 2013312 350 - 361  
November 2013313 - Cancelled 
December 2013315 399 - 410  
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4.6  Selected cruises carried out by fishing vessels hired by IMR 
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